Neural influences on the human pulmonary circulation as a defence reaction to volume depletion.
The role of the autonomic nervous system in the regulation of pulmonary vasomotility in man is unsettled and great emphasis is usually given to changes in flow as the main regulating mechanism. In order to simulate hypovolemia, which might reduce the mechanical influence of flow and disclose a neural mechanism, we decreased venous return through balloon distention in the inferior vena cava in 12 normal subjects, during right heart catheterization performed for diagnostic purposes. Caval obstruction was graduated to reduce cardiac output, right atrial and pulmonary arterial pressures, without altering systemic arterial pressure and heart rate. The sympathetic nervous system was activated by arithmetic and cold pressor tests. During the former, the increase in cardiac output was more than halved by venous return restraint, as compared to the unrestrained condition, and clear pulmonary vasoconstriction, instead of vasodilatation, was observed. During the cold test, cardiac output remained almost steady, in the absence as in the presence of balloon expansion. In both conditions pulmonary arteriolar resistance rose, but in the latter this increase was more than doubled. This study suggests that the autonomic nervous system is involved in the regulation of pulmonary vasomotility in man, its role being unveiled when the mechanical influence of flow is reduced by mimicking a hypovolemic state.